occurs principally in thick subconcordant bodies along East Fork of Eagle River, in east-central part of quadrangle. The porphyry is nearly identical chemically to the Chalk Mountain Rhyolite, 2 miles east of the quadrangle, and though different in appearance, is correlated with the Chalk Mountain. The radiometric (K-Ar) age of the Chalk Mountain is 29 m.y. (Oligocene) (V. E. Surface, Climax Molybdenum Company, written commun., 1970) . On earlier maps, the rhyolite porphyry was erroneously assigned to the Sacramento Porphyry (Tweto, 1956) and to the Lincoln Porphyry (Tweto, 1953) Tlb LATITE BRECCIA (OLIGOCENE)-Occurs in poorly exposed elongate body near Timberline Lake, in southwest part of quadrangle. Surface exposures are in part a breccia of boulders and cobbles of Precambrian rocks in matrix of finegrained highly altered latite or quartz latite porphyry, and in part the porphyry alone. Porphyry is pyritized; iron oxide derived from the pyrite is widely evident in spring and bog deposits in area. Exploration drilling showed porphyry to be texturally varied and consistently altered at depth. Alteration and mineralization are not evident in surrounding Precambrian rocks and are inferred to be related in origin to the porphyry body itself. Sericite from core of a drill hole in the altered rock yielded a K-Ar age of 35.4 ± 1.2 m.y. as determined by Geochron Laboratories for Bear Creek Mining Company (Gregory E. McKelvey, written commun., 1972) Ter EAGLE RIVER PORPHYRY (PALEOCENE?)-Greenish-gray granodiorite porphyry composed of abundant phenocrysts of feldspars, quartz, and biotite in a finely crystalline matrix. Quartz phenocrysts are rounded grains 5-6 mm in diameter and slightly smaller rhombic crystals almost square in cross section. Most of feldspar crystals are nearly equant, 4-8 mm in diameter, but a few glassy plagioclase crystals are tabular. Eagle River Porphyry occurs principally in sills in area between East Fork of Eagle River and East Tennessee Creek. The porphyry is older than the rhyolite porphyry and younger than Lincoln Porphyry. It resembles the Lincoln and older porphyries in composition and in occurrence as widely extensive sills; therefore, it is inferred to be a member of the Cretaceous and Paleocene intrusive sequence and is classed as Paleocene(?) in age Thl HORNBLENDE LATITE PORPHYRY (PALEOCENE?)-Pinkish-gray to dark-gray granodiorite porphyry characterized by abundant phenocrysts of hornblende and pink albite in gray aphanitic matrix. Mapped only in dikes and small connecting sills on south slope of Mount Zion, but observed also on dumps of caved mine workings on East Tennessee Creek. Cuts Lincoln Porphyry; on basis of composition is inferred to be of about same age as Eagle River Porphyry Tl LINCOLN PORPHYRY (PALEOCENE)-Light-gray to light-bluish-gray quartz monzonite porphyry. Distinguished from other porphyries by presence of abundant large (2-5 cm) orthoclase phenocrysts and, in many places, by quartz in rounded bipyramids 5-15 mm in diameter. These large phenocrysts are in a porphyritic matrix composed of white anhedral to subhedral plagioclase crystals 2-5 mm in diameter, small quartz and orthoclase grains, and abundant small biotite flakes and books, all set in a bluish-gray aphanitic groundmass. Lincoln Porphyry occurs in sills, dikes, and crudely laccolithic bodies; it is one of most abundant and widespread porphyries in quadrangle and region. It was emplaced late in the period of Laramide fault development; thus it cuts faults, and many of the dikes follow faults. In most occurrences, the Lincoln is strongly altered deuterically, as are almost all the porphyries. A fresh sample yielded a K-Ar age of 64 m.y. (Pearson and others, 1962) , indicating a very early Paleocene age TKj JOHNSON GULCH PORPHYRY (PALEOCENE OR UPPER CRETACEOUS)-Gray to bluish-gray quartz monzonite porphyry. Similar to Lincoln Porphyry except that rounded bipyramids of quartz are not as large, and contains only widely scattered large (1-2 cm) orthoclase phenocrysts (one per sq ft to one per sq yd). Johnson Gulch is one of the two principal porphyries at Leadville, and it may be an approximate counterpart of Lincoln Porphyry, which is absent in most of Leadville district. However, dumps of two prospect tunnels in Johnson Gulch Porphyry in northern part of district contain small areas of Lincoln Porphyry, suggesting that dikes of Lincoln were encountered in the Johnson Gulch. Attempts to date the Johnson Gulch isotopically were unsuccessful because of ubiquitous alteration of biotite (Pearson and others, 1962 Pando is deuterically altered aphanitic rock that contains sparse small phenocrysts of altered plagioclase and biotite, and scattered quartz grains in rounded bipyramids; locally, thin books of smoky muscovite and equant crystals of pale-orange potassium feldspar are present in small amounts. Remnant of unaltered rock in small pluton north of Leadville is nearly equigranular, finely crystalline. Pando Porphyry occurs in widespread sills, sublaccolithic bodies, a few dikes, and a small stock with concordant roof. Regionally, it is the most voluminous and widespread of all the porphyries. It includes both the "White porphyry" and "Mount Zion porphyry" of former usage at Leadville. Pando is also the earliest of the porphyries in the eastern part of Holy Cross quadrangle and Mosquito Range to the east. Age by K-Ar method is 70 m.y. (Pearson and others, 1962) . Pando was emplaced early in period of Laramide fault development (Tweto, 1960) . Pando probably is shallow-environment equivalent of granodiorite (Kg) in Sawatch Range and of Buckskin stock in Mosquito Range Kg GRANODIORITE (UPPER CRETACEOUS)-Fine-grained medium-gray biotite-hornblende granodiorite. Occurs in small elongate stock near Missouri Creek and in a smaller stock at West Tennessee Lakes, in Precambrian terrane of Sawatch Range. Missouri Creek stock is generally concordant with Precambrian gneisses, and in places near the stock, granodiorite invaded gneisses lit-par-lit. This stock probably extends northwestward beneath Precambrian rocks, because gneisses for distance of more than 3 miles give anomalously low K-Ar ages. Radiometric age of granodiorite is 70 m.y. (Pearson and others, 1962) . Granodiorite closely resembles that of Buckskin stock in Mosquito Range (Singewald, 1932; Kuntz, 1968) and is similar chemically. Grandiorite of Buckskin stock also invaded Precambrian gneisses lit-par-lit TKu UNCLASSIFIED PORPHYRIES (TERTIARY AND UPPER CRETACEOUS)-Miscellaneous unclassified porphyry dikes, mainly in Precambrian terrane *m MINTURN FORMATION (MIDDLE PENNSYLVANIAN)-Arkosic grit, conglomerate, shale, and sandstone in lenticular bodies, and intercalated beds and reefs of dolomite and limestone. Predominantly gray but dull maroon near base, and maroon to brick-red above Robinson Limestone Member. About 6,000 feet thick, but only 5,000 feet preserved in quadrangle-in northeast corner (Tweto, 1949 (Tweto, , 1953 (Tweto and Pearson, 1964) ; only the northeast part of batholith is in Holy Cross quadrangle. Batholith is characterized by many textural facies, intricate boundaries, and many septa or roof pendants of wallrocks. Whole-rock Rb-Sr isochron age is 1,390 ± 60 m.y. (Pearson and others, 1966 ) sf Fine-grained facies-Gray, even-grained, massive to weakly foliated biotite-muscovite quartz monzonite sn Normal facies-Light-gray to light-pink even-grained to markedly porphyritic biotite-muscovite granite or quartz monzonite sg Granodiorite facies-Gray seriate porphyritic fine-to medium-grained weakly foliated granodiorite sh Trachytoid hybrid facies-Coarse-grained inhomogeneous granitic rock consisting principally of close-packed parallel microcline crystals ½-1 inch long; fine-grained matrix of crystals is biotite gneiss, partly reconstituted gneiss, or granitic material. This is a border facies and is older than any of other facies ml METALAMPROPHYRE (PRECAMBRIAN)-Dark-greenish-gray to black lamprophyric and andesitic dike-rocks metamorphosed to biotite amphibolites; weakly to strongly foliated parallel to dike walls. Dikes are of various widths, as much as 60 feet, and are mainly in dike swarm about 2 miles wide in central-western part of quadrangle. Dikes generally cut St. Kevin Granite, but a few seem to be cut by the granite, suggesting two ages of dikes hd HORNBLENDE DIORITE (PRECAMBRIAN)-Dark-green-gray medium-fine-grained hornblende-rich diorite. Occurs in elongate pluglike body on East Fork Homestake Creek and in scattered dikes, which may not be all of same age. Older than lamprophyre and probably related to hornblendite unit h HORNBLENDITE (PRECAMBRIAN)-Greenish-black coarse-grained to very coarse grained hornblendite; contains small amounts of phlogopite or biotite; a few bodies contain relicts of augite and olivine, and a few contain small amounts of calcic plagioclase. Occurs mainly in pods a few tens of feet to a few hundred feet long, in or near Precambrian shear zones. Hornblendite in shear zones is not sheared, suggesting that it is younger than the shearing, but the possibility exists that this very tough rock predates and survived at least some of the shearing h GRANITIC AND DIORITIC ROCKS OF HOLY CROSS CITY (PRECAMBRIAN)-Suite of compositionally variable, intergrading dioritic, granodioritic, and granitic rocks, in streaks or layers generally concordant with enclosing gneisses. Age relations to other granitic and dioritic rocks not established, but intrusive habit and composition suggest relationship to granite of Cross Creek rather than to St. Kevin Granite. Cut by some shear zones but apparently terminated against others gdd Predominantly dioritic facies-Most abundant gd Predominantly granodioritic facies gdg Predominantly granitic facies-Least abundant ug UNCLASSIFIED GRANITES (PRECAMBRIAN)-Generally pink, texturally varied granitic rocks in small bodies in or near shear zones. In part, at least, interpreted as mobilized and recrystallized product of cataclastic rocks ccg GRANITE OF CROSS CREEK (PRECAMBRIAN)-Medium-to coarse-grained irregularly porphyritic slightly to strongly foliated granodiorite and quartz monzonite, and related dioritic and hybrid border facies. Body in northwest corner of quadrangle is at southern edge of batholith that-north of quadrangle-probably extends eastward into Gore Range (Tweto and others, 1970 (Singewald, 1955 
